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t BP 0 472 

Description 

This invention relates to appliances for medical 
treatment and, more particularly, to an appliance 
collapsible *or insertion into human organs and a 
capable o( resilient restoration, and to a device for 
collapsing the appliance. 

BACKGROUND ART 

10 

At present, treatment of. say. aortic aneurysms 
is conducted oy implanting artificial blood vessels. 
In particular, the portion of a blood vessel which 
has an an euro's m is removed by resection, and an 
artificial blood vessel is Implanted in place of the is 
resected portion and connected to the remaining 
blood vessel by suturing. 

The above-mentioned method of strgically im- 
planting artificial blood vessels for treatment of 
aortic aneur>'sms, however, is highly dangerous. 20 
Especially, emergency operation for treatment of a 
ruptured aneurysm has a low life-saving rate, and 
operation on dissecting aortic aneurysms is difficult 
and has a high death rate. 

The document EP-A-0 346 564 discloses a 25 
collapsible appliance for insertion into human or- 
gans being capable of resilient restoration. This 
appliance consists of a compressive stent which is 
compressed ard loaded into an outer catheter. The 
stent is positioned and released for self e>^ansion 30 
in situ by an nner catheter. 

The present invention has been accomplished 
to solve the above-mentioned problems encoun- 
tered in the prior art. The primary object the 
invention is to provide an appliance which is col- 
lapsible for nsartion into huinan organs such as a 
blood vessel and can be brought to an affected or 
constricted part thereof, where the appliance is 
released so as to be expanded and implanted there 
without fail. Another object of the invention is to 40 
make it easy to collapse the appSance and intro* 
duce it into a catheter for insertion info a hun^an 
organ. A third object of the invention is to provide a 
device capable of collapsing the appliance for in- 
sertion into human organs with ease and accuracy. 45 

DISCLOSURE OF THE INVENTION 

A substantially tubular appNance collapsible for 
insertion into human organs and capable of resil- so 
ient restoration in accordance with the invention is 
characterized by that a pair of foldable. elastic end 
wire rings are provided at opposite ends: that a 
plurality of foldable, elastic connecting wire rings 
having a generally circular shape when no eirternal ss 
force is appled thereto are circumferentlally pro- 
vided to bridge the opposite end wire rings and are 
fixed thereto; and that a. plurality of intermediate 
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wire rings are provided between tfie opposite end 
wire rings and substantially parallel thereto so as to 
keep the connecting wire rings resiliently trans- 
formed to a generally elliptical shape. 

A plurality of loops for pull strings to be passed 
through may be provided at a plurafity of points 
which divide the circumference of aach of the 
opposite end wire rings. 

The appliance for insertion Into humai organs 
in accordance with the invention is characterized 
by that a pair of foldable. elastic end wire rings are 
provided at the opposite ends of a tube made of 
cloth or a sheet of flexible material: that a plurality 
of foldable. elastic connecting wire rings having a 
generally circular shape when no external force is 
applied -hersto are provided to bridge the opposite 
end wire rings and fixed thereto; ar.d that a plurality 
of intermeciate wire rings are provided between the 
opposite end wire rings so as to keep the connect- 
ing wire rings resiliently transformed to a generally 
eliipttcai shape. 

Tho appliance collapsible for insertion into hu- 
man organs and capable of resilient restoration is 
charactenzed by that a pair of foldable. elastic wire 
rings are provided at the opposite ends of a tube 
made of cloth or a sheet of flexible material, and 
loops for a pull string to be passed through are 
provided at a plurality of points which divide tne 
circumference of each of the end wire rings. 

A cev'ce for collapsing the appliance for inser- 
tion into human organs in accordance with the prior 
art disclosed in the document EP-A-0 346 564 is 
charactarized by comprising a funnelled tube which 
is provided at its rear end with an inlet opening of a 
large diameter for the appliance to be inserted 
through from the front e*id thereof, and which has 
an Intermediate tubular portion gradually reduced 
in diameter, and which terminates in a connecting 
tube having a smaller diameter than that of the 
appliance and adapted to be fitted into the rear end 
of a catheter. 

In accordance with the invention, when the 
appliance, which comprises a pair of fokJable. elas- 
tic end wire rings provided at opposite ends; a 
plurality of foklable. elastic connecting wire rings 
having a generally circular shape when no external 
force is applied thereto circumferentially provided 
to bridge the opposite end wire rings and fixed 
thereto; and a plurality of Intermediate wire rings 
provided between the opposite end wire rings and 
substantially parallel thereto so as to keep the 
connectirg wire rings resiliently transfonrwd to a 
generally elliptical shape, is inserted into a human 
organ, the fokjable, elastic end wire rings, the inter- 
mediate wire rings and the connecting wire rings 
are folded thereby to collapse the appliance, which 
Is Inserted Into a catheter, and the appliance is 
released at an objective position in the human 
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organ, whereupon the resilient restoring forces of 
the end wire rings, the intermediate wire rings and 
the connecting wire rings restore the appliance to 
Its orignal tubular shape. 

When t^ artificial body vessel comprising fol- 6 
dable, alasltc end wire rings, intermediate wire 
rings and connecting wire rings is collapsed and 
inserted into a catheter, and released therefrona at 
an objective position (affected portion) in, say, a 
blood vessel, the resilient restoring forces of the ro 
end wire rings, the intermediate wire rings, the 
connecting wire rings cause the artificial body ves- 
sel to be restored to a tubular shape and pressed 
onto the inner wall of the blood vessel. Under the 
condition, the opposite end portions Df the artificial rs 
iDOdy vessel are pressed onto the inner wall of the 
blood vessel, and the middle portion cf the artificial 
body vessel arevents the blood vessel from being 
closed by an external force after implantation, and 
the resilient restoring force of the connecting wire 20 
rings helps to keep the whole shape cf the artificial 
body vessel when restored. 

By inserting and releasing the artificial body 
vessel in a constricted part of a human organ, it is 
possible to expand the constricted part by the ?fl 
artificial body vessel 

The apoliance of the invention has an advan- 
tage that it can be brought to a desired position 
such as an affected part of a blood vessel in 
collapsed condition without a surgial operation, and 30 
be released at the position so as to be resiitently 
restored to tne origin at tubular shape thereby to 
implant the appliance or expand a constricted part 
of a human organ. 

The appliance provided at those points which 36 
divide the circumference ol the e*id wire rings with 
loops for pull strings to be passed through can be 
inserted into a catheter directly or through a col- 
lapsihg device, and transmitted through the cath- 
eter by pulhng the pull strings. The wcrtc of collaps* 40 
ing and inserting the artificial body vessel into a . 
catheter can be done easily and quickty. 

When the appliance is introduced into the 
opening of an enlarged diameter of the funnelled 
tube and moved therethrough to the connecting 4S 
end of the pipe, tho wire rings are 8rTx>othly folded 
into a predetern)ined shape* so that the whole 
appliance can be collapsed into a predetermir^ed 
shape with case and accuracy. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of an artificial body 
vessel in accordance with the invention. 

Fig. 2 is a perspective view of a frame Included 65 
in the artriflclal body vessel. 

Fig. 3 Is a perspective view of an example of 
the device for introducing a medium such as the 
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abova-mentioned artifical body vessel into a human 
body. 

Fig. 4 is a perspective view showing the artifi- 
cial tJody vessel through whicn the tube of the 
above-mentioned device is loosely inserted. 

Fig. 5 is a perspective view sr'tcwing ilte at>ove- 
mentiored artificial body vessel and the tube of the 
above-mentioned device with a string to be passed 
through the loops on the artificial body vessel and 
wound aoout the wire within the tube. 

Fig. 6 is a perspective view showing the above 
string wound about the wire. 

Fig. 7 shows a funnelled tube in one embodi- 
ment of the invention. A being a perspective view. 
B being a cross-sectional view along line X-X in A, 
and C being a cross-sectional view along tine Y-Y 
in A. 

Fig. a is a perspective view showing a front 
pull string and rear pull strings passed through the 
above-mentioned front and rear loops. 

Fig. 9 is a perspective view snowing an artifi- 
cial body vessel before being inserted into the 
above-mentioned funnelled tube. 

Fig. 10 is a perspective view showing the artifi- 
cial body vessel immediately before being inserted 
into the funnelled tube, with the tube of the atx)ve- 
mentiored device not shown. 

Fig. 1 1 is a perspective view showing the artifi- 
cial body vessel before insertion into the above- 
mentioTied funnelled tube. 

Fig. 12 is a cross-sectional view showing the 
tube of the above-mentioned device and the artifi- 
cial body vessel in a catheter inserted into a blood 
vessel. 

Fig. 13 is a cross-sectional view showing the 
catiieter being pulled out leaving tl^e lube of the 
above-mentioned device. 

Rg. 14 shows the above-mentioned catheter 
being pulled. A being a cross-sectional view show- 
ing the catheter putted out midway, and B being a 
cross-sectional view showing the catheter com- 
pletely pulled out. 

Rg. 15 is a cross-sectional view showing a 
balloon catheter moved into the artificial body ves- 
sel. 

Fig. 16 is an enlarged perspective view show- 
ing the string released from the wire by withdraw- 
ing the wire relative to the tube of the above- 
mentioned device. 

Fig. 17 shows tiie steps of folding the from end 
wire ring of the above-mentioned artificial body 
vessel. 

Fig. 18 shows the steps of folding tiie rear end 
wire ring of the artificial body vessel. 

Fig. 19 shows the steps of folding the front and 
rear end wire rings and the connecting wire rings of 
the artificial body vessel, A showing a condition 
before folding, and B showjr>g a condition after 
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folding. 

Fig. 20 is a perspective view showing the 
above-nnentioned artificial body vessel collapsed. 

Fig. 21 Is a perspective view of another em- 
bodiment of t^e Invention. 

Figs. 22A and 22B show different embocimenls 
of the invention in perspective view. 

Fig. 23 is a perspective view of a further dif- 
ferent embodimefU of tt^e invention. 

Fig. 24 is a perspective view of another exam- 
ple of the device for introducing the artrficial body 
vessel of the invention into a human body. 

Fig. 25 is a perspective view of still another 
example of the above device. 

Fig. 26 is a oerspective view of a different 
example of the above device. 

Fig. 27 is a view showing a different manner of 
collapsing the artificial body vessel of the invention. 

Fig. 28 is a perspective view showing the 
above artific al body vessel in collapsed cotndition. 

Fig. 29 is a perspective view showing a still 
different manner of collapsing the artificial body 
vessel of the invention. 

Fig. 30 is a perspective view showing the artifi- 
cial body vessel of the invention inserted into a 
constricted portion. 

Fig. 31 is a perspective view showing the con- 
stricted portion having been expanded by the 
above artificial body vessel. 

Fig. 32 is a persepctive view showing the con- 
stricted portion having been expanded by the 
above frame. 

BEST MODES OF EfvlBODYING THE INVENTION 

The invention will be described in detail with 
reference to the embodiments thereof shown in the 
accompanying drawings. 

The appliance to be inserted into a human 
organ can take the form of. for example, an artrficial 
blood vessel or an artificial body vessel or a frame 
for expanding constricted parts of human organs. 

An artificial blood vessel 7 will be described 
below as an example of the appliance to be in- 
serted into a human organ. 

As shown in Fig. 1 . the artificiaJ blood vessel 7 
is composed of a flexible tubular member made of 
cloth, film or the like, with a frame 32 for keeping 
tho tubular shape. As shown In Rg. 2. tho frame 32 
has a three-dimentional construction comprising a 
pair of end wire rings 10 fixed to the opposite ends 
of the artificial blood vessel 7 by thread or adhe- 
sive, a pkjraltty of connecting oblong wire rings 11 
bridging the opposite end wire rings 10 and a 
plurality of intermediate wire rings 12 provided 
between the opposite end wire rings 10. The con- 
necting wire rings 1 1 are made of wires of elastic 
material having a generally circular shape when no 



external force is applied thereto. As shown m Rg. 
2, the connecting wire rings 11 are arranged be- 
tween the opposite end wire rings 10 circumferen- 
tiaily thereof and fixed thereto. The elastic inter- 

5 mediate wire rings 12 are arranged between the 
opposite end wire rings 10. The intermediate wire 
rings 12 are partially fixed to the artificial blood 
vessel 7. Some of the intermediate wire rings 12 (in 
this embodiment, the two intermediate wire rings 

10 12 adjacent the opposite end wire nngs 10) are 
positioned outside the connecting wire rings 11 
bridging the end wire rings 10 so as to transform 
their original circular shape into an elliptical shape 
as shown in Figs. 1 and 2 thereby to cause the 

15 connecting wire rings to store a resilient restoring 
force to return to their original circular shape. This 
resilient force acts as a spring force to restore the 
collapsed artificial blood vessel 7 to its original 
tubular shape. The original shape of the connecting 

20 wire rings 11 without any external force applied 
thereto is not limited to a strictly circular shape, but 
it may also tx) olllptieal. In the latter case, the 
originally elliptical connecting wire rings 11 are 
previously deformed into a more elliptical shape by 

25 application of an external force thereto and then 
disposed between the opposite end wire rings 10. 
In the embodiment shown in Figs. 1 and 2. the 
middle one of the three intermeciata rings 12 is 
positioned inside the oblong connecting wire rings 

JO 1 1 so as to prevent the connecting wire rings 1 1 
from being pushed into the artifrctal blood vessel 7. 

The connecting wire rings 11 and the inter- 
mediate wire rings 1 2 are not fixed to each other in 
order that the appliance may be smoothly col- 

'jn lapsed without the connecting wire rings 1 1 and the 
intermediate wire rings 12 interfering with each 
other. It is possible to fix some of the tntenmediate 
wire rings 12 partially to the connecting wire rings 
1 1 . The connecting wire rings 1 1 may be intercon- 

40 nected to each other at one or more points thereof. 
That one of the intermediate wire rings 1 2 which is 
disposed outside the connecting wre rings 11 
functions to transform the connecting wire rings 11 
to a generally elliptical shape as mentioned above. 

45 On the other hand, the connecting wire rings 11 
resiliently transformed to an elliptical shape con- 
tinuously exerts on the intermediate rings 12 a 
force to expand thereby to help the intermediate 
wire rings 1 2 that have been folded to restore their 

50 original circular shape. In the illustrated embodi- 
ment, the connecting wire rings 11 are not directly 
fixed to the artificial blood vessel 7, but parts of 
them may be fixed to the artificial blood vessel 7. if 
necessary. 

55 The above-mentioned end wire rings 10 are 
made of a flexible material which has a high re- 
sllent restoring force, such as TI-NI alloy. Of cource 
the material is not limited to Tl-Ni alloy. The wires 
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of ttie alloy are hard to weld, but the annular shape 
makes it easy to connect the members to each 
other by a string, so that it becomes easy to 
assemble the component members. The diameters 
of the end wire rings 10, the connecting wire rings 
11 and the intermediate wire rings 12 are set to 20 
mm to 39 mm in accordance with that of the 
artfficia) bood vessel 7. The length of the artificial 
blood vessel 7 is determined in accordance with 
the length of the poriton of an organ at which the 
artificial blood vessel is to be implanted. 

A pair of loops 13 made of thread at two 
opposite positions of the circumference of the 
opening at one of the oppojSite ends cf the artificial 
bool vessel 7 to which the end wire rings 10 are 
fixed. If necessary, similar loops 13a made of 
thread may also be provided at two opposite posi- 
tions of the circumference of the opening at the 
opposite end of the artificial blood vessel 7. In this 
case, the position of the loops I3a are circumferen- 
tially displaced 90' from the loops 13. 

The artificial blood vcssd 7 of the above-men- 
tioned construction is introduced into a human 
body vessel by means of a device as shown in Fig, 
3. The device comprises a flexible metallic tube 2 
formed with a side window 1 adjacent the front end 
thereof, a string 4 having one end fixed to the tube 
2 adjacent the side window i . and a wire 3 sildabiy 
inserted into the tube 2. 

By using the device of the above-mentioned 
construction for introducing the artificial blood ves- 
sel 7 into a human body vessel, the artificial blood 
vessel 7 of t^e invention is introduced into a target 
position {an affected part 26) of a blood vessel 9 
which is part of a human body in the fol towing 
manner. 

The tubs 2 is inserted through the artificial 
blood vessel 7 of the above-mentioned construction 
as shown in Rg. 4. and a string 4 is passed 
through the loops 13 provided at the front end of 
the artificial bood vessel 7 and wourid about the 
wire 3 in a half, one or several turns at the side 
window 1 of the tube 2 as shown in Fig. 5 thereby 
to hold the artificial blood vessel 7 on the wire 3 
inserted into the tube 2, In particular, by taking the 
front end portion of the wire 3 out of the side 
window 1, winding the string 4 about the wire 3. 
and then irtserting the front end of the wire 3 into 
the tube 2, it Is possible to easily wind the string 4 
about the wire 3 at the side window 1 . If the string 
4 is formed with an enlarged portion such as a knot 
14 as shown in Fig. 6. the string 4 Is nipped 
between the edge of the side window 1 and the 
wire 3, so that the string 4 is held the more 
securely. A plurality of strings 4 may be provided 
as shown in Rg. 24. 

With the artificial. bk>od vessel 7 held on the 
tube 2 by the wtre 3 m the above-mentioned man- 



ner, the tube 2 is inserted into a catether 8 as far 
as the target position (the affected part) 26 in the 
blood vessel 9. To this end. the tube 2 may be 
pushed directly into the catheter 8 through its rear 

6 end, and the artificial blood vessel 7 may be pulled 
by :he string 4 thereby to collapse and introduce 
the vessel 7 into the catheter 8 whrie deforming 
and folding the wire ring 10 at the front end of the 
vessel 7. Alternatively, the artificial blood vessel 7 

w may be collapsed beforehand by using a collapsing 
device as shown in Rg. 7. so that the collapsed 
blood vessel is inserted into the catheter 8. 

A method of collapsing the artificial blood ves- 
sel 7 beforehand by the collapsing device shown in 

rs Fig. 7 and inserting it into a catheter will now be 
describeo below. 

In Fig. 7. the reference numeral 18 designates 
a funnelled tube, the rear end portion of which is 
provided with an inlet opening 18a of an enlarged 

20 diameter, through which the tubular artificial blood 
vessel 7 ;s inserted into the tube 18 from the front 
end thereof. The tube 18 has a middle portion 
gradually reduced in diameter, ard a front end 
portion made of a metallic tube circular in cross 

?5 section and smaller in diameter than the artificial 
blood vessel 7 and formed into a connector 19 
capable of being fitted into the rear end of the 
catheter 8 detachably therefrom, in Rg. 7, the 
reference numeral 15 designates a check valve 

30 provided in the rear end portion of the catheter 8 
and made of elastic membrane, in which a nor- 
mally closed hole 17 is formed. When the connec- 
tor 19 composed of a metallic tube is inserted into 
the rear end portion of the catheter 8. the connec- 
35 tor 19 pushes open the closed hole 17 in the 
elastic membrane so as to be inserted tlieretiv 
rough. 

In the illustrated embodiment, the funnelled 
tube 18 has an elliptical cross-sectional shape, with 

40 the loops 13 being provided at two points bisecting 
the circumference of the front end wire ring 10. If 
loops 13 are provided at three points tnsecting the 
circumference of the wire ring 10. the funnel of the 
tube 18 is made triangular in cross section. If loops 

49 13 are provided at four points quadrisecting the 
circumference of the wire ring 10, the funnel of the 
tube 18 is made square in cross section. In the 
embodiment shown in Rg. 8. a front pull sring 20 is 
passed through tho loops 13 provided at two op- 

so posite positions on the circumferential edge of the 
opening at the front end of the artificial bkxxJ 
vessel 7, and rear pull strings 21 are passed 
through the loops 13a provided at two opposite 
positions on the circumferential edge of the open- 

66 ing at the other end of the artificial blood vessel 7, 
with a rod-like grip 22 being fixed to the ends of 
the rear puH strings 21. 
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Under the cordition, a balloon cat^eter 23 is 
loosely fitted over the tube 2 of the introducing 
device so that the front end of the balloon catheter 
23 is positioned about 2 to 3 cnn apart from the 
rear end of the artificial blood vessel 7 as shown in 
Fig. 11. Tlien a fixing member 24 on ttie balloon 
catheter 23 s fastened to fix the catheter 23 to the 
tube 2 so thai the catheter 23 can be moved 
togeihar with ihe tube 2. 

With the funnelled tube 18 disconnected from 
the catheter 8, the front pull string 20 is inserted 
through the rear end of the funnelled tube 18 and 
pulled fofvfardly from the front end ot the connector 
tube 19. ana at the same lime the front end portion 
of the tube 2 s inserted a certain length into the 
funnelled tube 18 as shown in Figs. 9 and 10. 
Under the condition, with a rearward pulling force 
applied to the rear end wire ring 10 of the artificial 
blood vessel 7 by the grip 22. the artificiai blood 
vessel 7 is introduced into the funnelled tube 18 
through the enlarged inlet opening 18a thereof by 
pulling forwardly the front pull string 20. Let it bo- 
assumed here lor convenience of explanation that 
the circumference of the front end wire ring 10 is 
quadrlsected by four imaginary points which (or the 
positions adjacent to which) will be referred to as 
the first, second, third and fourth points 4ti, 42u 
43 1 and 44( respectively; that similarly tn© circum- 
ference of the rear end wire ring 10 is quadrisected 
by the first, second, third and fourth, points 4i2. 
42?. 43s and 44? respectively; and that the loops 
13 on the front end wire ring 10 are positioned at 
the first and third points 41, and 43, while the 
loops 13a on the rear end wire ring 10 are posi- 
tioned at the second and fourth points 422 and 442. 
Tlie artificial t:lood vessel 7 is so arranged with 
respect to the funnelled tube 18 that the line con- 
necting the first and third points 41 1 and 43i on the 
front end wire ring 10 lies substantially atong the 
short axis of the ellipse of the enlarged inlet open- 
ing Ida as shown in Fig- 7B while the line connect- 
ing the second and fourth points 42i and 44i lies 
along the long axis of the ellipse. In short the 
artificial blood vessel 7 is set with respect to the 
funnelled tut)e 18 as shown in Rg. tO. 

Under the condition, as the front pull string 20 
is pulled, the fir^t and third points 41 1 and 43i, 
which are the two opposite points on the front end 
wire ring 10 of the artiffciai blood vessel 7 whcro 
the loops 13 are provided, are pulled by the front 
pull string 20, so that the front end wire ring 10 is 
collapsed flatty with the first and third points 41 1 
and 43t where the loops 13 are provided ap- 
proaching each other. Since the first and third 
points 41 1 and 43t are pulled ahead, the collapsed 
front end wire ring 10 is inserted into the funnelled 
tube 18 while being further collapsed, with the 
opposite second and fourth points 42i and 44i on 



the collapsed front end wire nng 10 being posi- 
tioned rean^vardly and approaching each other. In 
short, the front end wire ring 10 is transformed 
from the condition shown in Fig. I7A to the con- 
b dition shown in Fig. 17B and thence to the con- 
dition shovirn in Rg. 17C. with the first and third 
points 41, and 43i forming forwardly directed 
peaks and the second and fourth pomts 42i and 
44- forming ilie bottoms of forwardly directed val- 
10 leys, so that the front end wire ring 10 as a whole 
takes a wavy shape. 

As the front oull string 20 is oolled further 
forwardly. with the rear pull strings 21 holding the 
rear end wire ring 10 at the oppos te loops I3a 
JS (provided at the second and fourth pcints 422 and 
442 of the rear end wire ring 10). the rear end wire 
ring 10 is pulled rearwardly at the loops 13a. At the 
same time, since the front end of the artificial blood 
vessel 7 is pulled forwardly by the above-mentiol- 
20 ned front pull string 20. the rear end wire ring 10 is 
collapsed flatly and inserted into the funnelled tube 
18, with :ho first and third points 41 ^ and 432 
advancing ahead while approaching each other, 
and the second and fourth points 422 and 442 
?5 being positioned rearwardly and approaching each 
other. In short, the rear end wire ring 10 is trans- 
fonmed from the condition shown in Rg. 18A lo the 
condition shown in Fig. 188 and tnence to the 
condition shown in Rg. 18C. with the second and 
30 fourth points 422 and 442 forming rearwardly di- 
rected peaks, and the first and third points 4(j and 
432 forming the bottoms of rearwardly directed 
valleys, so that the rear end wire ring 10 as a 
whole takes a wavy shape. 
'Jb Rgs. 19A and 198 show the .-elation between 

the front and rear end wire rings 10 aixl the con- 
necting wire rings 1 1 of the artificial blood vessel 7 
at different steps of collapsing the vessel 7 in the 
above-mentbned manner. (For simpBcity of illustra- 
40 tion, Ihe intermediate rings 1 2 are not shown in the 
figures.) In short, the rings 10 and 11 are folded as 
shown in Rgs. 19A and 198. Under the folded 
condition shown in Rg. 19B. the connecting wire 
rings 11 extend almost linearly and will not be 
45 loosened. Fig. 20 shows the artificial bkxKl vessel 7 
collapsed in the above-mentioned manner. After 
the artificial bk>od vessel 7 has been introduced 
through the enlarged inlet 18a of the funnelled tube 
18 Into the connecting tube 19 while bdng col- 
50 lapsed in the above-mentioned manner, the front 
and rear pull strings 20 and 21 are untied and 
pulled at their ends so aa to be withdrawn from the 
loops 13 and I3a. 

On the other hand, the catheter 8 was pre- 
ss viously inserted through, say, the coxai artery adja- 
cent the groin into an aorta 9 as far as the front 
end of the catheter was positioned a tittle beyond 
the affected part such as an aneurysm 26 of the 
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aorta. Then the metallic connecting and 19 of the 
funnelled tube 18 i$ inserted through the hole 17, 
that is. the check valve 16 in the elastic membrane 
at the rear end of the catheter 8, and the tube 2 of 
the Introducing device containing the wire 3 is 
inseried inio the catheter 8 as far as the front end 
of the tube 2 containing the wire 3 is positioned 
adjacent the front end of the catheter 8 as shown in 
Fig. 12 thereby lo place the anificial blood vessel 7 
held by the wire 3 at the objective position in the w 
catheter 8. Then, as the catheter 8 is withdrawn as 
shown in Figs. 13 and 14. with the tube 2 holding 
the collapsed artificial blood vessel 7 dy the wire 3 
left at the objective position, the collapsed artificial 
blood vessel 7 in the catheter 8 is released into the rs 
blood vessel 9 while expanding gradually from the 
front end as shown in Figs. 13. 14A and 148. The 
released artificial blood vessel 7 is restored to its 
original tubular contour by the resiliency of the end 
wire rings 10 and the connecting wire rirgs 10 and 20 
urged against the inner wail of the blood vessel 9. 
It the released artificial blood vossd 7 is displaced 
from the proper position, the tube 2 is moved 
fon^vardly or rearwardly to adjust the oosition of the 
artificial blood vessel 7. 25 

Then the fixig member 24 is loosened to dis- 
connect the ballon catheter 23 from the tube 2. and 
the balloon catheter 23 is advanced aiong the tube 
2 into the artificial blood vessel 7 as far as the front 
end of the balloon catheter 23 reaches the front 30 
end of the artificial Wood vessel 7 as shown in Fig. 
15, whereupon the balloon is inflated thereby to 
expand the anificial blood vessel 7 completely and 
securely fix it onto the inner wall of the^ blood 
vessel 9. j5 

After the artificial blood vessel 7 has been 
fixed, the balloon is deflated and the balloon cath- 
eter 23 is pulled out Then it is confirmed that the 
artificial blood vessel 7 has been fixed onto the 
inner wall of the blood vessel 9. and the wire 3 is 40 
pulled out of the tube 2. As the front end of the 
wire 3 passes the rear edge of the side wkidow 1 
of the tube 2 as shown in Rg. 16. the string 4 that 
has been caught by the wire 3 at the window 1 is 
released from the wire 3. Under the condition, as 45 
the tube 2 ie.pulled out. the string 4 slips out of the 
loops 13 of the artificial blood vessel 7. and the 
tube 2 comes out leaving the artircial blood vessel 
7 in place in the blood vessel 9. 

In the above embodiment, the bailoon catheter so 
23 is used. It is possible to make the artificial blood 
vessel 7 contact the inner wall of the blood vessel 
9 by the resiliency of the artificial blood vessel 7 
alone without using a balloon catheter. 

Another example of the artificial blood vessel 7 55 
of the invention will be described with reference to 
Fig. 21. In this embodiment, the opposite end per- 
tions of the connecting , wire rings 11 project out- 



wardly along the axis of the artificial blood vessel 7 
beyond the front and rear end wire rings 10 there- 
of. In this arrangement, each of the connecting wire 
rings 11 is fixed to each of the front and rear end 
6 wire rings 10 at two points 30 and 31. so that when 
the wire rings 10 once folded are restored lo the 
onginal shape, the resiliency of the connecting wire 
rings 1 1 to return to their circular shape acts on the 
end wire rings 10 to help them lo return (0 their 
original circular shape. The projection of the con- 
necting wire rings 1 1 beyond the opposite ends of 
the artificial blood vessel 7 prevents the bordering 
portions of the blood vessel 9 and the implanted 
artificial blood vessel 7 from becoming steped 
thereby to help the inner wall of the artificial blood 
vessel 7 to join the inner wall of the blood vessel 9 
smoothly and evenly. 

As shown in Figs. 22A and 22B, the connecting 
wire rngs 11 may be fixed to the end wire rings 10 
at the crossing points of each adjacent two of the 
connecting wire rings 1 1 . 

As shown in Fig. 22B. an additional pair of wire 
rings tOa may be fixed to the axially outwardly 
projecting ends of the connecting wire rings 11 
beyond the opposite end wire rings 10. The added 
rings lOa not only prevent the projecting ends of 
the cornecting wire rings 11 from scratching the 
inner wall surface of the blood vessel 9, but also 
help the opposite ends of the connecting wire rings 
1 1 to expand into close contact with the inner wall 
surface of the blood vessel 9 thereby to prevent 
the implanted artifiical vessel 7 from being carried 
away downstream by blood flow. 

As shown in Fig, 23. projections 35 may be 
formed on the exterior wall surface of the artificial 
blood vessel 7. The projections 35 may be more or 
less V-shaped as shown in Fig, 23 or wart-iike. or 
have a pointed end. or take various other forms. 
The projections may be made of wire, hard thread, 
rubber or any other suitable materials. The projec- 
tions 35 may be formed on the end wire rings lO 
or the connecting wire rings 11, or on the outer 
surface of the cloth or film constituting the body of 
the artificial blood vessel 7. The projections 35 may 
stand perpendicular to the exterior surface of the 
artificiel blood vessel 7, or inclined rearwardly. The 
projecting 3 35 provided on the exterior surface of 
the artifk:ial blood vessel 7 are pushed into the 
inner wall of the blood vessel 9 and provide frlc- 
tional resistance to prevent the artificial blood ves- 
sel 7 from being carried away downstream by ftood 
flow. 

In the above-mentioned embodiments, the end 
wire rings 10. the connecting wire rings 11 and the 
intermediate wire rings 12 are arranged outside the 
cloth tube of the artificial t^lood vessel 7. They may 
be arranged frislde the cloth tube. 
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Fig. 25 shows another eyample of the device 
for introducing a medium such as the artificial 
blood vessel 7 into a human body In this example, 
the tube 2 is provided at the front end thereof with 
a soft, flexible gtide tube 5 comprising a coil made b 
of soft rnelal or synthetic resin such as polyethyl- 
ene, or a lube made cf soft synthetic resin or 
rubber. The soft, flexible tube 5 provided on the 
front end of the lube 2 is intended to prevent ilie 
tube 2 from injuring the inner wall of the blood io 
vessel 9. 

Fig. 26 shews a third example of the device for 
introducing the artificial blood vessel (7) into a 
human body. In this example, a short tube 2 is 
provided at its front end with a short guide tube 5 js 
and at its rear end with a long guide tube 6. The 
short and long guide tubes 5 and 6 comprise a coil 
made of soft metal or synthetic resin such as 
polyethylene, or a tube made of soft synthetic resin 
or rubber. With the short and long flexible guide 20 
tubes 5 and 6 provided at the front and rear ends, 
respectively, of the tube 2, when the tube 2 ie 
inserted into a meandrous blood vessel, the flexible 
front and rear guide tubes can move smoothly and 
easily atong the meandrous blood vessel without 
danger of injuring the inner wall of the blood vessel 
9. 

In the above-mentioned embodiments, when 
the artificial blood vessel 7 is collapsed and in- 
serted into the catheter 8, the front end wire ring w 
10 is folded at the first, second, third and ftourth 
points 41 1 . 42i , 43i and 44 1 on the circumference 
of the ring, and the rear end wire ring 10 Is folded 
at the first, second, third and fourth points 41;, 422, 
432 and 442 jn 

In Figs. 27 and 28, tfie front and rear end wire 
rings 10 have their respective circumferences di- 
vided into eight equal arcs by the first second, 
third, fourth, fifth, sixth, seventh and eighth imagi- 
nary points 51 1 . 52i . 53' . 54i . 55i , SBi . 57i and 4o 
58i. and 51:. 52a. 532, 542. 552. 56a. 572 and 56:. 
respectively. Loops 13 are provided on the front 
end wire ring 10 at the first, third, fifth and seventh 
poims 51i, 53i. 55i and 57* while loops 13a sre 
provided on the rear end wire rings iOa at the 45 
second, fourth, sixth and eighth points 52;;, 54^, 
562 and 501. 

With the artificial blood vessel 7 having been 
set n:latlvo to a funnelled tube 18 provided with an 
enlarged inlet opening 18a square in cross section 50 
in such a manner that the first third, fifth and 
seventh points 51 1. S3i, 55i and S7t of the front 
end wire ring 10 are positioned about the middle of 
the four sides of the inlet opening ISa as shown in 
Fig. 27, as the front pull strings 20 are pulled, the s$ 
first third, fifth and seventh points 51 1, 53i, 55i 
and 57i of the front end wire ring 10 where the 
loops 13 are provided are pulled by the strings 20 
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fonrtrardly. so that the front end wire ring 10 is 
collapsed with the first, third, fifth and seventh 
points 51 1. 53t. 55i and 57^ advancing axiaJly 
ahead while approaching each other As the first, 
third, fifth and seventh points 51i, 53i, 55i and 57i 
are pulled ahead forvvardly through Die funnelled 
tube 18. me folded front end wire ring 10 is in- 
serted into the tube 18. with the second, fourth, 
sixth and eighth points 52i. 54i. 56) and 58i on 
the front and wire ring 10 being positioned rearwar- 
dly and approaching each other. In other words, 
the front end wire ring 10 as a whole takes a wavy 
fonm, with the first, third, fifth and seventh points 
51' . 53i . 55i and 57i on the front end wire ring 10 
where the loops 13 are provided being positioned 
at forwardly directed peaks and the second, fourth, 
sixth and eighth points 52i. 54i. 56- and 58i being 
positiored at the bottoms of forwardly directed 
valleys. 

Under the condition, as the front pull strings 20 
are pulled further forwardly, with the rear end wire 
ring 10 being held by the roar pull strings 21 at the 
second, fourth, sixth and eighth points 52). 54i. 
56< and 58i where the loops I3a are provided, the 
rear end wire ring 10 is inserted into the funnelled 
tube 18 while being folded and deformed, with its 
first, third, fifth and seventh points 5I2, 532, 552 
and 57: being pulled ahead into the funnelled tube 
18 and approaching each other, and the second, 
fourth, sixth and eighth points 522,542, 562 and 582 
being positioned rean^ardly and approaching each 
ottier. In other words, the rear end wire ring 10 as a 
whole takes a wavy form, with the second, fourth, 
sixth and eighth points 522 , 542 , 56a and 58; of the 
rear end wire ring where the loops 13a are pro- 
vided being positioned ai rearwardly directed 
peaks, and the first, third, fifth and seventfi points 
51 2. 532, 552 and 572 thereof being positioned at 
the bottoms of rearwardly directed valleys as 
shown in Fig. 28. 

In Fg. 29. the front and rear end wire rings 10 
have their circumferences divided into sbc equal 
arcs by six imaginary points, which (or the posi- 
tions adjacent to which) will be refen^ed to as the 
first, second, third, fourth, fifth and sixth points 61 1 , 
62t . 63i , 64i , 65i and 66- , and 6I2. 62;;. 632. 642, 
652 and 662, respectively. Loops 13 are provided 
on the front end wire ring 10 at the first third and 
fifth points 61), 63i and 65 while loops 13a are 
provided on the rear end wire ring 10 at the sec- 
ond, fourth and sixth points 62:2. 642 and 662- 

With the artificial blood vessel 7 having been 
set relative to the funnelled tuba 18 provided with 
an enlarged inlet opening I8a triangular in cross 
section in such a manner that the first, third and 
fifth points 6I1. 63i and 65i of the front end wire 
ring 10 are positioned about the middle of the 
sides of the inlet 18a as shown in Fig. 29, as the 
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front pull strings 20 are pulled, the first, third and 
fifth points 6li. 63i and 65- of the front end wire 
rings 10 where the loops 13 are provided are 
pulled by the from pull strings 20 forwardly, so that 
the front end wire ring 10 is collapsed, with the t 
first, third and fifth points 61,. 83i and 65i advan- 
cing axiail/ ahead while approaching each other. 
As the first, third and fifth points 61 1. 63i and 65i 
are pulled ahead forwardly through ihe funnelled 
tube 18. the folded front end wire ring 10 is in- to 
serted into the tube 13. with the second, fourth and 
sixth points 62.. 64i and 662 being positioned 
rearwardly and approaching each other. In other 
words, the front end wire ring 10 as a whole takes 
a wavy form, with the first, third and fifth points rs 
61 1. 63i and 65i being positioned at forwardly 
directed peaks and the second, fourth *id sixth 
points 62t. 64- and 66, being positioned at the 
bottoms of forwardly directed valleys. 

Under the condition, as the front pull strings 20 20 
are pulled further forwardly. with the rear end wire 
ring 10 being held by the roar pull strings 20 at tho 
second, fourth and sixth points 622. 64^ and 662 
thereof where the loops I3a are provided, the rear 
and wire nng 10 is inserted into the funnelled tube 3S 
18 while being folded and deformed, with the first, 
third and fifth points 6h. 632 and 652 being pulled 
ahead forwardly into the tube I8. and the second, 
fourth and sixth points 622 . 642 and 662 being 
positioned rearwardly and approaching each other. 30 
In other words, the rear end wire ring 10 as a 
whole takes a wavy form, with the second, fourth 
and sixth points 62:. 642 and 662 where the loops 
1 3a are provided being positioned at rearwardly 
directed peaks, and the first, third and fifth points 35 
6I2, 632 and 65a being positioned at Ifie bottoms 
of reanwardly directed valleys. 

In the above-mentioned embodirrents. the front 
and rear end wire rings 10 have their circum- 
ferences divided into four, six and eigth equal »C3. 4o 
They may be divided by ten or any other even 
number of points, at each of which a loop 13, 13a 
nnay be provided In those caaes. the kwpa 13. I3a 
are most preferably provided at those positions on 
the wire rings which correspond to th^ ends of the 45 
connecting wire ring 11. or at the mWdle posiHons 
on the end wire rings between the ends of each 
adjacent two of the connecting wire rings 11. With 
the loops 13 and 1 3a provided at such posWons, ft 
is possible to transform the wire rings 10 to a so 
uniform wavy form. In the above embodiments, the 
connecting wire ringa 11 are circular when no ex- 
terna) force is applied to them. They may be ellip- 
tical when no external force is applied to them. 

In the above embodiments, the appliance to be 55 
inserted Into a human organ is used as. by way of 
example, an artificial blood vessel. It may be used 
as an antiflctai body vessel for expanding con- 



stricted parts of human organs, in particular, the 
artificial body vessel 7 is inserted into a constricted 
part 26a of a human organ da as shown in Rg. 30 
in the same manner as previously mentioned with 
respect to the artificial blood vessel, and then re- 
leased ai the position shown in Rg. 30. whereupon 
the constricted part 263 of Ihe hi.man organ 9a is 
expanded by the resiliency of the artificial body 
vessel of the same construction as Hie previously 
mentioned artificial blood vessel 7 as shown in Ro 
31. 

For expanding constricted parts of human or- 
gans not only the artificial body vessel 7 shown in 
Rgs. 30 and 3i but also those shown in Fig. 2i. 
22A. 22B and 23 or those which have the same 
construction of any of the other embodiments of 
the invention may be used. 

Rg. 32 shows an example of tne appliance for 
expanding a constricted part 268 of a human organ 
9a. which comprises only a frame 32 without the 
tubular cloth or sheet used in the previously men- 
tioncc artificial blood vessel. In case, only the 
frame 32 is inserted into the constricted part 26a of 
the human organ 9a in the same manner as pre- 
viously mentioned, and then released in the con- 
stricted part 2ea as shown in Fig. 32 to expand the 
part by the resilient restoring force of the frame 32. 
Not only the frame 32 of the construction shown in 
Fig. 32 but also those frames 32 of the artificial 
blood vessels 7 shown in Rgs. 21, 22A, 22B and 
23 without the tubular cloth or sheet may be used 
as occasions demand. 

POSSIBLE APPLICATIONS IN INDUSTRY 

As mentioned above, the appliance collapsible 
for insertion into human organs and capable of 
resilient restoration constructed in accordance with 
the invention is useful as an artificial blood vessel 
or in expanding constricted parts in human organs. 
The device of the invention is useful in collapsing 
the appliance, inserting the collapsed appliance 
into a catheter and releaaing the appliance there- 
from at a required position in the human body, 

Ctaima 

1. A substantially tubular appliance cotlapsible for 
Insertion Into human organs and capable of 
resilient restoration, characterized in that a pair 
of foWable, elastk: end wire rings (10) are 
provided at opposite ends; 
that a plurality of foldable, elastic connecting 
wire rings (11) having a generally circular 
shape when no external force is applied there- 
to are circumferentlally provided to bridge the 
opposite end wire rings (1O). and are fb(ed 
thereto; 
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and that a plurality of intermediate wire rings 
(12) are provided between the opposite end 
wire rings (10) and substantially parallelly 
thereto so as to keep the connecting wire rings 
(11) resiliently transformed to a generally ellip- s 
i.ical shape. 

2. The appliance collapsible for insertion into hu- 
man organs and capable of resilient restora- 
tion, described in claim 1 and characterized in io 
that the circumferences of the end wire rings 

(10) are divided by a plurality of points, at 
which locps (13) for a pull string (4) to be 
passed through are provided. 

;5 

3. The appliance collapsible for insertion into hu- 
man organs and capable of resilient restora- 
tion, described in claim 1 and characterized in 
that a pa>r of foldable, elastic end wire rings 

(10) are provided at the oppposite e.nds of a 20 
tube (7) made of cloth or a sheet of flexible 
material; that a plurality ot foidablc. elastic 
connecting wire rings (11) having a generally 
circular shape when no external force is ap- 
plied thereto are provided to bridge the op- ?5 
posite end wire nngs (10) and are fixed there- 
to; and that a plurality of intermediate wire 
rings (12) are provided between the opposite 
end wire rings (10) so as to keep the connect- 
ing wire rings (11) resiliently transformed to a jo 
generally elliptical shape. 

4. The applance collapsible for insertion into hu- 
man organs and capable of resilient restora- 
tion, described in claim 3 and characterized in jb 
that the foldable, elastic end wire riiigs (10) 
provided at the opposite ends of the tube (7) 
made of cloth or a sheet of flexible material 
have their respective circumferences divided 

by a plurality of points, at which loops (13) for 40 
a pull string (4) to be passed through are 
provided. 

Patentansprliche 

1. tm wesentlclien rdhrenformlges Instrument 
das zur Gnsetzung in menschliche Organe zu- 
sammenlegbar ist und zur elastischen Wteder- 
hcrstollung godgnot 1st dadurch gckonnzclch- 
net daB ein Paar faltbare. elastische Endab- so 
schnitts-Drahtringe (10) an gegenOberliegen- 
den Endabechnitten geschaffen ist. 
daS eine Vielzahl von faltbaren, elastischen 
Verbindungs-Orahtringen (11). die etne im alt- 
gemeinen ringfQrmlge Gestatt haben, wenn ss 
keine fiuSere Kraft auf diese aufgebracht wird, 
am Umfang geschaffen sind, um die gegen- 
Uberttegenden Endabschnitts-Drahtrlnge (10) 



zu Cberbrucken, und an diesen befestigt sind, 
und caa eine Vielzahl von Zwischen-Orahtrin- 
gen (12) zwischen den gegerUberliegenden 
Endabscnnitts-Drahtringen (10) und im wesent- 
lichen parallel zu diesen geschaffen sind. um 
die Vefbindungs-Orahtringe (li) etasiisch in 
sine m aiigemeinen eiiipttsche Form umge- 
wancelt beizubehalten. 

2. Instrument, das zur Einselzung in menschliche 
Organe zusammenlegba* ist und zur elasti- 
schen Wiederherstellung geeignet ist. das im 
Anspruch 1 beschrieben ist und dadurch ge- 
kennzeichnet ist dafl die Umfange der Endab- 
schnitts-Drahtringe (10) an etner Vielzahl von 
Punkten unterteilt sind. an welchen Schlingen 
(13) fur einen Zugfaden (4). der nindurchzufiih- 
ren ist, geschaffen sind. 

1 Instrument, das zur Einsetzung in menschliche 
Organe zusammenlegbar ist urd zur elasti- 
schen Wiederherstellung geeignet ist das im 
Anspruch 1 beschrieben ist tnd dadurch ge- 
kennzeichnet ist, daO ein Paar faltbare. elasti- 
sche Endabschnitts-Orahtringe (10) an den ge- 
genuberSegenden Endabschnitten eines Rohrs 
(7) geschaffen ist. das aus Gewebe Oder etnem 
Stuck fiexiblen Materials hergesteilt ist daU 
eine Vielzahl von fattbaren. elastischen Verbin- 
dungs-Orahtringen (11), die eine im aiigemei- 
nen ringf^rmige Gestalt haben, wenn keine 
auOere Kraft auf diese aufgebracht wird. ge- 
schaffen sind, um die gegenutaerliegenden 
Endabschnitts-Orahtringe (tO) zu uberbrUcken, 
und an diesen befestigt sind. und daS eine 
Vielzahl von Zwischen-Drahtringen (12) zwi- 
schen den gegenuberliegenden Endabschnitts- " 
Orahtringen (10) geschaffen sind, um die Ver- 
bindungs-Drahtringe (11) elastisch in eine im 
aiigemeinen ellipttsche Form unr^gewandelt bei- 
zubehalten. 

4. Instrument das zur Bnsetzung in menschliche 
Organe zusammenlegbar ist und zur elasti- 
schen Wiedertierstellung geeignet ist das im 
Anspruch 3 beschrieben ist. und dadurch ge- 
kennzeichnet ist daB die UmfSnge der an den 
gegentiberiiegenden Endabschnitten des 
Rohrs (7)» das aus Gewebe odcr cincm SWck 
fiexiblen Materials hergesteilt ist geschaftenen 
Faltbaren, elastischen Endabschnitts-Orahtringe 
(10) an einer Vielzahl von Punkten unterteilt 
sind. an welchen Schlingen (13) fUr einen Zug- 
faden (4), der hindurchzufUhren ist, geschaffen 
sind. 
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Rdvendlcatlons 

1. Dispcsitif sensiblement tubulaire et comprima- 
b)e en vue de son insertion dans des organes 
humains et capable de restauration elastique. 
caracl4r<si en ce qu*une paire d'anneaux d'ex- 
tremitft an lii, filastiques at flexiolas (10) sent 
prevus aux extremit^s opposees; 
en ce qu'une pluraliie d'anneaux de liaison en 
ni metallique elastiques et flexibtes (11) pre- 
sentant une fonne g^n^ralement circulaire 
quand aucune force externe ne leur est appli- 
qu^e, sont prevus circonf^rentieilement de fa- 
gon h relier les anneaux d*extr6rnit6 en til 
opposes (10) et sont fixes h ces demiers; 
en ce cu'una pluralite d'anneaux intarmediairea 
en fil (12) sont prevus entre les anneaux d'ex- 
trenrjlte en fil (10) et sensiblement paratldla- 
ment k ces derniers. de manidre k maintenir 
les anneaux de liaison en fil (11) qui ont $td 
amends 4lastiquement h une forme gdn^rale- 
mont eti'ptlquc. 



e:orfe ou une feuiile d'un mat^riau fiexitjie ont 
teurs circonf4rences respectives subdivis6es 
par une plurality de points au niveau desquels 
sont prevues des boucles (13) par lesquelles 
passe un cordon de traction (4). 
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2. Dispcsitif comprimable destine h son insertion 
dans des organes humains et capable de res- 29 
tauration etastique, selon ta revendicaticn 1 et 
caract^isd en ce que les crrconf^rences des 
anneaux d'extr^mitd en ftl (10) sont subdivi* 
s4es en une plurality de points au niveau des- 
queis sont prdvues des boucles par lesquelles oo 
passe un cordon de traction (4). 

3. Dispcsitif comprimable destine h son insertion 
dans des organes humains et capable de re5> 
tauration elastique. selon la revendication 1 et 3b 
cafacl4rise en ce qu'une paire d'anneaux d'ex- 
tremite ar fil, elastiques et flexiblds (10) sont 
prevus aux extr^mit^s opposees d'un tube (7) 
r^alis4 en une 4toffe ou en une feuiile d*un 
mat^riau flexible: en ce qu'une plbraiit^ d'an- 4o 
neaux de liaison en fil, Elastiques et flexibles 

(11) pr^sentant une forme Q^n^ralement cir- 
culaire quand aucune force exterr>e ne leur est 
appliqu^e sont prevus entre les anneaux d'ex- 
tr4mitE oppoetfs en fil (10) et sont fixEs & cea 45 
derniers; et en co qu*une pluraJitf d'anneaux 
tntenm^iairas en fil (12) sont privus entre les 
anneaux d*extrdmi1i§ en fll opposes (10) de 
mani^rc h malntonir les anneau)^ on fil de 
liaison (11) amends diastiquement d une forme so 
gen^ralement elliptique. 

4. Dispositrf comprimable destine h son insertion 
dans des organes humains et capable de res- 
tauration Elastique, selon la revendication 3 et 55 
caractErisE en ce que les anneaux d'extrdmitE 

en fil Elastiques et flexibles (10) prEvus aux 
extrEmitEs opposEes du tube (7) rEaltsE en une 
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FIG.7A. 
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FIG. 12 




20 



EP 0 472 731 B1 




21 



EP 0 472 731 B1 




22 



BP 0 472 731 B1 
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FIG.22A. 
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FIG. 31 25a 
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